Abstract. Broilers from commercial flocks experiencing a l0-60% incidence of scabby-hip lesions at processing were examined, and selected skin lesions were cultured. Over 70% of the lesions were associated with traumatic excoriations, particularly on the caudal dorsal convexity of the birds. Most lesions were observed on birds that were 5 weeks of age or older. From the 27 specimens cultured, Clostridium perfringens was isolated in pure culture from 4 lesions and Staphylococcus species from 10 lesions. Pure cultures of staphylococci were recovered from 4 lesions, and 2-5 different staphylococci were isolated from 6 lesions. Eight staphylococci were identified as S. sciuri, 8 as S. simulans, 2 as S. epidermidis, 2 as S. lentus, 2 as S. warneri, 1 as S. cohnii, and 1 as S. intermedius. Fifty cutaneous specimens from 10 5-week-old normal broilers were cultured. A total of 197 isolates were identified including 65 S. sciuri, 52 S. lentus, 24 S. simulans, 12 S. hyicus, 11 S. warneri, 9 S. cohnii, 9 S. gallinarium, 8 S. xylosus, and 7 S. epidermidis.
Scabby-hip dermatitis of broilers is an important economic problem for the poultry industry. l0 The skin lesions are characterized by dry scabs, resulting in downgrading and trimming of carcasses at processing. Stocking density and several other factors, such as warm humid environments in houses, high ammonia levels, and old litter, have been occasionally observed to be associated with the incidence and severity of the skin lesions. 6, 7, [10] [11] [12] However, the bacterial species associated with the dermatitis lesions have not been reported.
The purposes of the present study were to isolate and identify the bacterial species from scabby-hip lesions, to determine the antimicrobial susceptibility patterns of the staphylococcal isolates, and to determine the Staphylococcus species on healthy skin of 5-week-old broilers.
Materials and methods
Clinical and epidemiological evaluations. Broilers from 5 commercial flocks in an area experiencing a l0-60% incidence of scabby-hip lesions at processing were examined for skin lesions. Each flock was evaluated to determine the influence of environmental factors on the incidence of the condition.
Bacteriologic procedures. Twenty-seven skin lesions from 8 5-wk-old broilers were cultured for aerobic and anaerobic bacteria. Each specimen was inoculated onto a tryptose agar with 5% sheep blood plate, a MacConkey agar plate, and a Centers for Disease Control blood agar (CDCBA) plate. 4 The
From Received for publication August 9, 1988. blood agar and MacConkey agar plates were incubated in air at 37 C for 7 days, and the CDCBA plates were incubated in an anaerobic glove box with an atmosphere composed of 80% nitrogen, 10% carbon dioxide, and 10% hydrogen at 37 C for 7 days. The clostridial isolates were identified by standard methods. l Facultative anaerobic isolates were identified as staphylococci based on morphological observation of grampositive cocci arranged in clusters and by catalase production, and were further characterized by novobiocin susceptibility. 3 Coagulase production was determined using tube tests with commercial dehydrated rabbit plasma, a after 4 and 24 hr incubation. 9 To identify the staphylococci to species and biotype, the commercial API STAPH-IDENT system b containing substrates to test for the production of alkaline phos- phatase, beta-glucosidase, beta-glucuronidase, and beta-galactosidase and for utilization of arginine, mannitol, mannose, salicin, trehalose, and urea was used. Oxidase reactivity and aerobic acid production from arabinose, cellibiose, maltose, melibiose, raffinose, sucrose, and xylose were also determined. Standard identification criteria were used to identify the staphylococci to species. 8, 14 To determine the normal cutaneous staphylococcal flora of 5-wk-old broilers, 50 specimens were obtained with sterile cotton swabs from areas of healthy skin. Five areas (1 x 1 cm) were swabbed from each of the 10 birds. Each specimen was inoculated onto a mannitol salt agar plate and incubated in air at 37 C for 3 days. Several colonies from each plate were identified to species and biotype.
Antimicrobial susceptibility tests. Each staphylococcal isolate was tested for its antimicrobial susceptibility to ampicillin, carbenicillin, cephaloridine, clindamycin, erythromycin, kanamycin, methicillin, neomycin, nitrofurantoin, penicillin, polymyxin B, streptomycin, tetracycline, trimethoprim, and vancomycin, using the standard disk-diffusion procedure.
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Results
Over 70% of the skin lesions were associated with traumatic excoriations, particularly on the caudal dorsal convexity of the birds. Most lesions were observed on birds 5 weeks of age or older, although some lesions were present on 3-week-old birds. Other than a positive correlation with flock density, there was no consistent epidemiological association with environment, genetics, nutrition, or season.
Thirteen scabby-hip lesions were culture-negative. From the 14 culture-positive lesions, Clostridium perfringens was isolated in pure culture from 4 lesions and staphylococci from 10 lesions (Table 1) . Of the 24 staphylococci, 8 were identified as S. sciuri, 8 as S. simulans, 2 as S. lentus, 2 as S. warneri, 1 as S. cohnii, and 1 as S. intermedius. Four biotypes of S. simulans and 2 of lentus were determined based on different biochemical characteristics. Pure cultures of Staphylococcus species were isolated from 4 lesions, but 2-5 different staphylococci were recovered from 6 lesions.
All 24 staphylococci were susceptible to carbenicillin, cephaloridine, kanamycin, neomycin, polymyxin B, trimethoprim, and vancomycin. The results for the other antibacterial drugs tested are listed in Table 2 . Of the 23 coagulase-negative staphylococci, all were susceptible to nitrofurantoin, 22 to streptomycin, 18 to ampicillin, 16 to penicillin, 9 to tetracycline, 7 to clindamycin, 5 to erythromycin, and only 1 to methicillin. Three different antibiograms were observed in the 8 S. sciuri isolates, and 4 different antibiograms were observed in the 5 isolates of 1 biotype of S. simulans.
One to 6 different staphylococci based on species, biotype, and antibiogram were isolated from each swab obtained from the healthy skin of chickens (Table 3) . Staphylococcus lentus, S. sciuri, and S. simulans were recovered from all 10 birds; S. warneri from 8 birds; S. cohnii from 7 birds; S. epidermidis, S. hyicus, and S. xylosus from 6 birds; and S. gallinarium from 5 birds. A total of 197 isolates were identified, including 65 S. sciuri, 52 S. lentus, 24 S. simulans, 12 S. hyicus, 11 S. warneri, 9 S. cohnii, 9 S. gallinarium, 8 S. xylosus, and 7 S. epidermidis.
Discussion
The clinical observations and bacteriologic data from this study indicate that traumatic excoriations, resulting from birds climbing on one another at high placement densities, provided a route of entry for C. perfringens and staphylococci, which colonized the skin lesions. All staphylococci were coagulase-negative and were found as components of the normal cutaneous flora of broilers except S. intermedius, which is coagulase-positive and has been reported to be found frequently on carnivores and other birds and mammals 3, 5, 13, 14 We found no consistent bacteriological . etiology associated with scabby-hip lesions and believe the clostridial isolates are environmental contaminates and the staphylococci are normal skin flora.
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